Reducing size and weight of spacecraft, along with demanding increased performance capabilities, introduces many uncertainties in the engineering design community on how emerging microelectronics will perform in space. The engineering design community is forever behind on obtaining and developing new tools and guidelines to mitigate the harmful effects of the space environment. Adding to this complexity is the push to use Commercial-off-the-shelf (COTS) and shrinking microelectronics behind less shielding and the potential usage of unproven technologies such as large solar sail structures and nuclear electric propulsion. In order to drive down these uncertainties, various programs are working together to avoid duplication, save what resources are available in this technical area and possess a focused agenda to insert these new developments into future mission designs. This paper will describe the relationship between the Living With a Star 
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SEE Overview
The Space Environments and Effects (SEE) Program was formed by the National Aeronautics and Space Administration (NASA) in 1993 to support the growing need for the development and maintenance of a preeminent program in space environments and effects technology. This initiative is intended to provide a coordinated national focus for innovative technology development to support design, *Member AlAA This paper is declared a work of the U.S. Government and is not subject to copyright protection in the United States. development, and operation of spacecraft systems that will accommodate or mitigate effects due to the presence of the space environment. The program is unique in that it was initiated as a customer-driven and productoriented endeavor. Considerable effort was made to ensure that the potential industry, academia, and government agency users of the products were consulted and made an integral part of the program. Their assessment and prioritizing of future research needs for space environment definition and techniques for calculating the effects of the space environment on spacecraft systems forms the basis for the SEE Program's activities. This direct involvement of potential customers also ensures that the SEE Program sponsored research products are made available in a timely manner to those most concerned with the information, i.e. spacecraft designers and operators. Members of these groups direct and, in some cases, conduct studies and tests that meet a recognized need of the customer. The data from these studies are incorporated into databases, design guidelines, and/or models and provided to the customers. The customers, through the Steering Committee, define systems requirements and needs to the Technical Working Groups and the program.
SEE Promam Objectives and Goals

LWS SET Proiect DescriDtion
The LWS Program has the goal to develop a better scientific understanding to address the aspects of the connected Sun-Earth system that affect life and society. The Goddard Space Flight Center (GSFC) implements the LWS Program for the NASA Office of Space Science (OSS). A principal goal of the program is to bridge the gap between science, engineering, and user application communities as illustrated in Figure  2 .
The LWS Program is comprised of three elements: Science Missions to make scientific observations of the Sun, Heliosphere, and Geospace regions; Targeted Research and Technology (TR&T); and the Space Environment Testbed (SET) Project. The Science Missions will collect the data required to achieve better understanding of the environment. The TR&T program will develop new instrument techniques, models, and concepts for investigating solar and geospace disturbances; improve scientific knowledge of space environment conditions and variations over the solar cycle; improve understanding of the effects of solar variability on long-term climate change; and improve the environment specification models and predictive capability. The LWS SET Program will achieve understanding of the effects of solar varying environments on spacecraft, i.e., the induced environment. As new technologies are developed, space environment effects must be addressed before they can be used on space systems. The mechanisms of the interactions must be identified and modeled and ground test protocols to qualify technologies for space must be developed. The models and ground test protocols require flight validation to decrease safety margins and assure reliability. Only those technologies that are subject to the variability of the space environment, and that need to be directly validated in that environment are of interest to the Program. The second objective is to reduce design margins thereby increasing the use of space environment "tolerant" technologies, increasing the fraction of resources for payload, reducing launch vehicle requirements, and enabling routine operations above Low Earth Orbit (LEO) (above 2000 km) for LEO cost. The third objective is to improve operational guidelines to reduce unnecessary shutdowns, lower the risk of anomalies, and reduce the number of failures.
The results of the first LWS SET NRA are presented in this paper. The focus of the NRA was:
Improve, develop, and validate engineering environment prediction and specification models, tools, and databases for reliable spacecraji design and operations in radiation, spacecraji charging, meteoroid, orbital debris, and thermospherdionosphere environments.
SEE & SET Promam RelationshiD
Since the SEE Program had been established since 1993, was firmly planted into the community and already possessed a close working relationship with the SET Project personnel, it made for a perfect fit for the SET Project to leverage the SEE Program in the technical areas that were related to the SEE Program In order to ensure there was no duplication, the SET Project incorporated SEE Program personnel into their organization and asked for the SEE Program to manage and distribute the products to the applications community from the technology development activities in the area previously described (improve, develop, and validate engineering environment prediction and specification models, tools, and databases).
All of the SEE Program activities (some recently completed in the past year) and SET Project activities (managed by the SEE Program) are described below. Investigate the methods for measurement of charge storage and the magnitude of the effect in typical space applications through a combination of straightforward measurements and reference to existing theory on conduction in insulators. Specifically: (i) perfect methods and test protocols to study and quantify the effect, (ii) perform ground-based measurements of the effect in a limited number of controlled studies on near-term, ground-based measurement of the effect in a limited number of controlled studies on near-term missions and (iii) extend existing preliminary work to develop improved techniques so that a wider array of materials and their parameters can be efficiently tested in multiple-sample testing procedures. Objective; It has been observed that the spot shielded FPGAs on MF'TB show significantly more total ionizing dose degradation caused by protons and electrons than those with no spot shielding. This effort entails analyzing this behavior using concurrent radiation environment measurements, radiation environment models, and transport codes.
Conclusions
The NASA Space Environments and Effects (SEE) Program, in cooperation with the LWS SET Program since 2001, has made significant progress since 1993. As this paper illustrates, the SEE Program reflects an interagency and broad industry scope. The program also plays an important role as an advocate for space environments and effects related flight experiments. The program's success, however, depends upon the feedback from aerospace industry and government programs on their anticipated needs and the value of the program's products in their spacecraft systems development activities.
Those having interest in the SEE and LWS SET Program activities, whether from opportunities for participation, information on products, or to contribute inputs on future spacecraft needs relative to space environment definition or effects of the space environment on spacecraft systems, are invited to visit the websites homepages at http://see.msfc.nasa.gov and http:/Aws-set.gsfc. nasa.gov/ respectively.
